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True aneurysm of the subclavian artery is extremely rare. Excluding the more common 
aneurysms of  an aberrant right subclavian artery, those associated with thoracic outlet 
syndrome, and posttraumatic "aneurysms," atherosclerosis the most common cause. 
Syphilis, tuberculosis, and cystic medial necrosis are less often the cause. These aneurysms 
can rupture, thrombose, embolize, or cause symptoms by local compression. Surgical 
treatment is generally indicated, and has evolved from ligation procedures to extirpation 
or endoaneurysmorrhaphy to the present practice of resection with revascularization. A 
case of a surgically treated, asymptomatic, atherosclerotic aneurysm of the intrathoracic 
left subclavian artery is presented, with a review of the English-language literature on the 
subject. (J VAsc SURG 1995;21:521-9.) 
Isolated aneurysm of the subclavian artery is an 
extrcmely rarc entity. Aneurysms caused by athero- 
sclerosis, trauma, thoracic outlet syndrome, and 
infection (mycobacterial, syphilitic, and bacterial) 
have all been described. Aneurysmal degeneration 
has also been associated with congenital arterial 
anomalies, principally aberrant subclavian artery, but 
also cystic medial necrosis, Marfan syndrome, Tur- 
ner's syndrome, and other genetic syndromes. The 
purpose of  this study is to report he management of
an isolated atherosclerotic aneurysm of the proximal 
left subclavian artery and to review the pertinent 
literature related to this unusual vascular entity. 
CASE REPORT 
A 62-year-old white woman with a history of smoking 
and in good health except for mild hypertension u derwent 
routine chest radiography, which demonstrated a superior 
mediastinal mass (Fig. 1). She had no attributable symp- 
toms. Physical examination revealed normal carotid artery, 
abdominal, and upper and lower extremity pulses without 
aneurysm or bruits and was otherwise unremarkable. 
Computed tomography and magnetic resonance imaging 
demonstrated a 5 cm proximal subclavian artery aneurysm 
with laminar thrombus (Fig. 2). Arch aortography showed 
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normal arterial anatomy with a saccular aneurysm begin- 
ning 1 cm from the left subclavian origin and ending 
proximal to the thoracic outlet (Fig. 3). Syphilis serology 
was nonreactive. 
The patient underwent elective repair via a left poste- 
rolateral thoracotomy through the fourth interspace. A
dense inflammatory process was noted around the aneu- 
rysm. The proximal subclavian artery was unsuitable for 
reconstruction. With a side-biting clamp placed on the 
aorta below the vessel, the subclavian artery origin was 
oversewn with pledgetted sutures. The aneurysm was 
resected, and the more distal subclavian artery was mobi- 
lized and implanted end to side onto the proximal eft 
common carotid artery in the chest (Fig. 4). Aneurysm wall 
and thrombus culture results were negative. Pathologic 
review was consistent with an atherosclerotic aneurysm. 
Normal eft upper extremity pulses were established, and 
the patient had an uneventful recovery. She was discharged 
on the fifth postoperative day and has remained well 
through follow-up 18 months later. 
DISCUSSION 
Valentine Mott is acknowledged to have first 
attempted surgical treatment for subclavian artery 
aneurysm in 1818, but the patient died on postop- 
erative day 26 of sepsis and hemorrhage. 1 In 1864 
A. W. Smyth of  New Orleans performed the first 
successful proximal ligation for subclavian artery 
aneurysm. 2,3 However, surgical experience in the 
nineteenth century with this entity was dismal, with 
relatively few patients urviving. Results improved in 
the first part of this century, and proximal ligation of  
the subclavian or innominate artery became the 
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Tab le  I .  Engl ish  l i terature summary  
No. of Age 
Author Yr. patients (yr.) Sex Location Cause 
Matas 26 1926 4 35 ~ M 2 Sup, 2 thor syphilis 
Eliot 16 1932 1 30 M Sup - 
Muller a7 1935 1 37 r Sup syphilis 
Daniel 19 1951 1 38 F Thor syphilis 
Erman 28 1952 1 52 M Sup syphilis 
Perry 29 1952 1 14 M Sup - 
Moloney a 1955 1 62 M Thor TB 
Green a° 1958 1 64 M Thor ASO 
Dobbins 7 1961 1 18 M Sup TB 
Hara al 1963 2 42 M Sup TB 
51 F Thor TB 
Bjork 8 1965 2 57 M Thor ASO 
65 M Thor Syphilis 
Howell 2° 1966 1 - - Thor ASO 
Persaud 32 1968 1 22 F Sup CMN 
Thomas 2 1972 1 61 M Thor ASO 
Fee 24 1978 1 42 M Sup CMN 
McCollumSt 1979 6 - - Mainly thor# ASO; also CMN, arteritis 
Hobson a3 1979 3 62 M Thor ASO 
63 M Sup ASO 
60 M Sup ASO 
Lombardo 34 1983 1 62 F Sup ASO 
Elefteriades a~ 1983 1 50 M Thor ASO 
Boundy 1987 1 40 F Thor Syphilis 
Coselli 6. 1987 3 42 F Thor Marfans 
- - Thor ASO 
- - Thor ASO 
Akasaka TM 1989 1 38 F Thor Turner's 
Kulpati 22 1990 1 60 M Thor ASO 
Salo is 1990 10 60%? 2/3 M, 1/3 F$ Mainly thor# ASO 9, mycotic 1 
Bower n 1991 14 - - - ASO 
Mii 23 1991 I 62 M Thor ASO 
Lakhar ~7 1992 1 11 mos. M Thor Congenital 
Present report 1993 1 62 F Thor ASO 
sup, Supraclavicular; thor, intrathoracic; R, right; L, left; bilat, bilateral; TB, tuberculosis; ASO, atherosclerosis; SX, symptoms; CMN, 
cystic median ecrosis; SC, subclavian; tim, femoral. 
~Average. 
tSeries may include same patients. 
:~Data extrapolated from larger series, including diseases that do not fit our definition of SAA. 
t reatment  o f  choice. Halsted wrote o f  the procedure 
in 1924: "The moment  o f  ty ing the l igature is a 
dramatic  one. The  monst rous ,  booming  tumor  is 
stil led by a thread, the tempest  si lenced by the magic  
wand."a, 4 
Fur ther  experience showed that the wand's  magic  
was not  always durable,  w i th  many surviv ing patients 
requi r ing further operat ions and l igations. In  1920 
Braithewaite accidental ly ruptured  a subclavian an- 
eurysm whi le a t tempt ing  proximal  l igation, and  the 
first successful resection was then performed.  3 This  
technique,  as well  as proximal,  distal, and  branch 
l igation, gave satisfactory resuks over the ensu ing  
decades. Upper  extremity ischemia and gangrene 
were main ly  observed in t raumat ic  cases. Though 
Bahnson  has been widely credited wi th  the first 
report  o f  successful resection and graft ing for sub- 
clavian aneurysm, 2'3's'6 his two patients actually had 
innominate  artery aneurysms treated by partial resec- 
t ion  and lateral suture repair ( tangent ia l  aneurysm- 
orrhaphy).  Dobb ins  7 described resection of  a tuber-  
culous left subclavian aneurysm wi th  pr imary anas- 
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Cm Side Presentation Treatment 
- - -- Proximal igation 
- -  R -- Proximal igation 
"large" L arm pain, plexopathy Ligation (2 stages) 
12 x 13 x 18 R Horner's yndrome, brachial plexopathy Excision 
4 L Painless neck mass Ligation 
- Bilat Thrombosis, ischemia No treaunent 
large R Painful neck mass Ligation (staged) 
4 x 5 R Asymptomatic No treatment (autopsy only) 
2 Bilat Thrombosis, no SX L excised, primary reanastomosis 
7 x 8 x 10 R Neck mass/arm pain Ligated 
7 x 6 R Asymptomatic Ligated 
"Orange sized" R Chest pain, rupture Tangential aneurysmorrhaphy 
R Arm pain Excision and graft 
"Small" R - Excision and graft 
8 L Painless neck mass Excision and graft 
- L Painless neck mass Excision and graft 
5 Bilat Brachial plexopathy Ligation, carotid-SC bypass (bilateral); later ex- 
cision of enlarging R SC aneurysm. 
- 1/3 L, 2/3 R$ Thrombosis/ischemia in one patient; Mainly excision and grafts 
neck pain, mass, or no SX equally 
prevalent in remainders 
3 x 4 R Painful neck mass Excision and graft 
3 x 4 R Asymptomatic Excision and graft 
4 Bilat Painful neck mass R excision and graft; L excision and primary 
anastomosis. 
12 R Excision and graft 
- Bilat Ligation on L (ruptured); later ligation with 
Fem-SC-carotid bypass on R 
- R No treatment (autopsy only) 
- Bilat Ligation, carotid-SC bypass (bilat) 
- - Excision and graft 
- - Excision and graft 
6 L Excision and graft 
6 L Excision 
2.5-15 58% L$ Excision and graft in two-thirds; ligation & 
carotid-SC bypass in remainders 
4.3 cm ave$ 1/3L, 2/3R$ Excision and graft(5); ligation only(4); tangen- 
tial aneurysmorrhaphy(3); excision with SC- 
carotid implant(i); exploration only(l) 
Excision and graft 
Excision 
Excision, SC-carotid implant 
"fist-sized" R 
7.5 L 
5 L 
Painless neck mass 
Ctiest pain/rupture 
Exsanguinating hemoptysis 
Chest pain, Horner's, tracheal compression 
Rupture 
Chest pain 
Hemoptysis 
Half asymptomatic; 2-brachial embolism; 
I-dysphagia; 1-neck mass; 1-chest pains 
Pain in half; mass in half; neurologic Sx in 
half; one rupture; 3-thrombosis; 
2-emboli/gangrene$ 
Hemoptysis 
Cough; asymptomatic thrombosis 
Asymptomatic 
tomosis in 1961. In his 1965 report of two subclavian 
aneurysms, Bjork 8 described resection and Dacron 
interposition grafting for a syphilitic right subclavian 
aneurysm, which appears to be the first in the 
English-language literature. The latter has become 
the procedure of choice. 
Aneurysmal degeneration of aberrant subclavian 
arteries has been amply documented in the medi- 
cal literature, 2 9,1° and innominate artery aneurysms 
have likewise received attention. 11,12 However, there 
have been only a few small institutional series and 
scattered case reports of aneurysms of a nonaberrant 
subclavian artery. In a review of 1488 patients 
with atherosclerotic aneurysms by Dent et al. ~3 in 
1972, only two subclavian artery aneurysms were 
noted. 
Reports that have been published have included a
diversity of causes and associated features. False 
aneurysms caused by blunt and penetrating trauma 
dominated the early literature, and these have been 
included in most series, as have postsurgical false 
ancurysms. 2,4,s't4'ls Likewise, cases of poststenotic 
dilation of the subclavian artery associated with 
thoracic outlet syndrome have been included, s,t* 
Some reports include patients with thoracic aortic 
aneurysms and dissections contiguously involving 
the great vessels, 6,16 This review excludes the 
aforementioned ntities, confining attention to true 
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Fig. 1. Lateral chest radiograph demonstrates mass. 
aneurysms focally involving the subclavian artery 
(SAA) (Table I) extrapolates from and summarizes 
the current literature on SAA as we have defined it; 
all published English-language reports with any 
information on the presentation or management of
SAA have been included. 
Since 1926, 64 patients with 70 SAAs have been 
reported. Focal involvement of the proximal or 
intrathoracic subclavian artery, as in the case pre- 
sented, has been reported in about half of these. 
Atherosclerosis is the most common cause of SAA, 
comprising about 60% of reported cases overall. 
Syphilis and tuberculosis were the most common 
causes earlier in this century and account for 15% and 
10% of reported cases, respectively. A few cases of 
mycotic (bacterial) SAA have also been reported. 14,1s 
Marfan syndrome and cystic medial necrosis have 
been more recently appreciated causes of SAA, 
representing about 10% of all cases. Rarely, congeni- 
tal aneurysms occur, 17 and SAA has been associated 
with Turner's syndrome. 18Anenrysms have more 
often been reported on the right side than left (52% 
vs 37%), with bilateral aneurysms occasionally ob- 
served (12%). Male patients outnumber female 
patients by a 2 : 1 ratio. The wide range of age reflects 
the diverse causes of SAA; the mean age from this 
review is 49, whereas in the atherosclerosis ubset it 
is 61. 
SAA sometimes are completely asymptomatic, as 
in the case presented. When symptoms occur, upper 
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Fig. 2. A, Upper chest omograph shows aneurysm with laminar thrombns. B, Coronal image 
on magnetic resonance imaging shows aneurysm abutting aortic arch. 
chest or shoulder pain is most common. A pulsatile 
mass in the supraclavicular fossa, which often is 
tender, may be noted by the patient or examiner. 
Brachial plexopathy can occur, and Homer's syn- 
drome is not infrequent. 19 Dysphagia has been 
described, is though this is more common with 
aberrancy of the right subclavian artery. Rarely, 
patients may be diagnosed with signs and symptoms 
of rupture, thrombosis, or cerebral and upper ex- 
tremity emboli, s,73435,2° Hemoptysis has been the 
presenting symptom in three case reports? 1-23 Find- 
ings related to associated conditions uch as Marfan 
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Fig. 3. Flush aortogram and select arteriogram demonstrate aneurysm anatomy. 
syndrome, tuberculosis, or tertiary syphilis should be 
sought. Intrathoracic SAAs will usually be evident on 
chest radiography as a superior mediastinal mass, and 
computed tomography has proven to be a valuable 
diagnostic tool. 
A very important observation in a number of 
series has been the presence of multiple aneurysms, 
both at the time of diagnosis and in subsequent 
follow-up, particularly in the atherosclerotic sub- 
group. Aneurysms may be aortic, visceral, or periph- 
eral and occur in as many as 33% to 47% of patients 
with SAA. 5'6'14 Significant late death from rupture of 
these other aneurysms has been noted. Thus patients 
found to have SAA should be thoroughly evaluated 
for other aneurysms and monitored closely for the 
development of aneurysmal disease lsewhere. 
JOURNAL OF VASCULAR SURGERY 
Volume 21, Number 3 Dougherty et al. 527 
Fig. 4. A, Aneurysm adherent to aortic arch. B, Aneurysm opened. C, Pledgetted repair of 
lateral aorta. Subclavian implanted onto proximal common carotid artery (arrows). 
Treatment of SAA is usually surgical. A few small 
SAAs left untreated have been reported, TM but the 
natural history of SAA is unknown. Embolus, 
rupture, and thrombosis have all been observed. 
Before elective operation, arteriography is routine, 
although in some centers, magnetic resonance angi- 
ography may provide sufficient details. At surgery, a
supraclavicular incision is adequate only for aneu- 
rysm of the second and third portion of the subcla- 
vian artery. Intrathoracic subclavian artery aneurysm 
on the right are best approached by median sternot- 
omy, whereas ahigh lateral thoracotomy is preferred 
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for left-sided aneurysms. Resection or endaneurysm- 
orrhaphy is preferred to simple ligation, because 
continued growth and rupture of ligated aneurysms 
has been reported. 3,18,24 Reestablishment of arterial 
continuity has been accomplished by interposition or 
aortic arch graft, primary reanastomosis, and ex- 
traanatomic procedures (usually in cervical cases) 
such as carotid-subclavian transposition or bypass. 
Intrathoracic subclavian-to-common carotid artery 
implantation, as in our case, has been reported only 
once, in that case for an aneurysm of an aberrant right 
subclavian artery. 15 This approach seemed to work 
well in our case and avoided the need for a prosthetic 
graft. Though disastrous upper extremity ischemia 
has been reported with subclavian artery liga- 
tion, 3'17'2s in modern series only arm "claudication" 
has been documented for SAA ligation without 
revascularization.~4,15 In most cases revascularization 
should be considered a secondary goal. 
When approaching a patient with intrathoracic 
SAA, it is important to be prepared for aortic 
clamping and repair. Despite an angiographic ap- 
pearance that suggested a good proximal stump of 
nonaneurysmal subclavian artery in the case pre- 
sented (Fig. 2), we found the vessel to be dilated with 
laminar thrombus and unsuitable for anastomosis or 
even clamping. A larger experience confirms the 
potential for technical misadventure in intrathoracic 
SAAs, is with five of 10 patients having inadvertent 
entry of the aneurysm at surgery. Significant opera- 
five blood loss, morbidity, and death were the result. 
In our case, a good quality side-biting aortic clamp 
and careful blood pressure control were essential to 
attain satisfactory closure. 
Given the rarity of this entity, it is unlikely that 
reliable data on the natural history of small, asymp- 
tomatic SAA will be forthcoming. Modern surgical 
results with SAA and other procedures for disease of 
the supraaortic trunks are generally quite good, and 
an operative mortality rate of less than 5% should be 
anticipated for uncomplicated cases. Thus most rea- 
sonably healthy patients with SAA should be offered 
surgical repair. Because patients with atherosclerotic 
SAA commonly have or have development of aneu- 
rysmal disease elsewhere, careful and complete valu- 
ation and follow-up are of critical importance. 
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